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CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a settling silica granulation object which average grain size 
is 60 micrometers or more, and is characterized by for average grain size carrying out 5-30 
section mixing, and corning settling silica powder 20 micrometers or less to the settling silica 
powder 100 with a particle degrees of hardness [ 1 0-30g ] section. 

[Claim 2] A manufacture method according to claim 1 of corning said two sorts of settling silica 
powder with a roll type granulating machine. 

[Claim 3] A bulking agent for elastomer reinforcement characterized by consisting of a settling 
silica granulation object acquired by manufacture method according to claim 1 or 2. 

[Detailed Description of the Invention] 
[000IJ 

[Industrial Application] This invention relates to the bulking agent for elastomer reinforcement 
which consists of the manufacture method of the granulation object by mixing of two or more 
sons of settling silicas, and a granulation object acquired by this manufacture method. 
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[0002] 

[Description of the Prior Art! A settling silica is called common-name white carbon, the simple 
grain children of silica impalpable powder usually gather lightly, and have become an about 1-5- 
micrometer condensation grain, and belongs to the lightest category also in fine particles, and 
tends [ very ] to become dust. So, the way silica impalpable powder prepares a ventilator, a dust- 
proofing device, etc. when fear of silicosis deals with this powder in the rubber industry which 
carries out the combination activity of this since it is hardly desirable to inhale dust although it is 
known that there is nothing tor reasons of sanitation is taken. However, a little [ the ], inhalation 
was not escaped, but the working condition was spoiled, loss of this impalpable powder was also 
unescapable, a fluidity is bad, the fine particles had many handling top difficulties, such as 
blowdown supply from a hopper, and transport, and a fluid improvement was desired again, 
furthermore, the fine particles of a settling silica - ** - a package and freight increased highly 
and non-economy was also caused. 

[0003] If the reinforcement engine performance which is the original function is considered to a 
subject when such pulverized coal is originally used as an elastomer reinforcing filler, of course, 
it is desirable that it is pulverized coal with sufficient dispersibility. However, as mentioned 
above, from various difficulties, the granular article silica which dispersibility and the 
reinforcement engine performance have was demanded, and the various granulation methods 
have been considered. For example, the method of obtaining a granular article is indicated by 
carrying out spray drying of the high concentration precipitate silicic-acid slurry to JF,56- 
41566,B and JP,2-302312,A. However, this method of an improvement of the workability whose 
particle diameter is the granulation article original object that relative bulk density is also low 
small again, or storage and the improvement of an transportation cost is insufficient. 

[0004] Moreover, it is well-known to manufacture precipitate silica granulatio with dry process 
by carrying out the prccompression of the powdered precipitate silica to a reduced pressure list 
first with a revolution roller under the activity of mechanical pressure, and pressing precipitate 
silica granulatio by the mold groove attached in at least one roller (based on the West Germany 
country patent specification No. 1807714 publication). However, although the precipitate silica 
granulatio which is dry process in this way, and was manufactured without the additive is 
excellent in the point which does not contain actually good dispersibility and coarse grain, tines 
are intermingled and it causes dust generating. Moreover, fines generate fines by wear according 
lo handling also as ****** according to screen immediately after a compression-molding process 
and a crushing process highly [ the haulage stability and storage stability of this granulatio ]. 
This causes [ of dust ] scattering, in case a user deals with granulatio. Moreover, if there are 



m'any fines, the silica interlocking nature at the time of compound raw material kneading **** 
will produce the problem that mixing time starts for a long lime bad. Moreover, although the 
defect which is a granulation object of being easy to powder can improve to be sure if a 
compression pressure is made high, the dispereibility to rubber gets bad to a polar body. 

[0005] Then, since closed types, such as a Banbury mixer, became [ the kneading machine ] in 
use in recent years, the interlocking nature not only at reduction of transport cost but the time of 
a compound raw material kneading lump was good, and a precipitate silica granulation object to 
which the function as an elastomer reinforcing filler moreover does not fall was desired- The 
object of this invention has dispersibility required as an elastomer reinforcing filler, and good 
reinforcement nature, and they are to have the particle diameter more than fixed, and offer a 
precipitate silica granulation object with high particle reinforcement, and its manufacture 
method. It is the object of this invention to offer the precipitate silica granulation object which is 
more specifically in the range whose mean particle diameter is 0.5-5mm, and has preferably 10- 
30g of particle reinforcement in the range of 15-25g. Furthermore, this invention is to offer the 
bulking agent for elastomer reinforcement which has the physical properties which were 
excellent as mentioned above. 

[0006] 

[Means for Solving the Problem] It came to complete a header and this invention for 
improvement of workability, storage, and transport of a granulation object acquired by mixing 
two sorts of a settling silica for example, with a roll type granulating machine as a result of this 
invention persons' repeating research improving extremely, without acquiring rubber physical 
properties equivalent to an impalpable powder silica as an elastomer reinforcing filler, and 
spoiling dispersibility. 

[0007] That is, this invention relates to a manufacture method of a settling silica granulation 
object which is 60 micrometers or more in average grain size, and is characterized by carrying 
out 5-30 section mixing and coming settling silica powder with an average grain size of 20 
micrometers or less to the settling silica powder 100 with a particle degrees of hardness [ 10-30g 
] section. Furthermore, this invention relates to a bulking agent for elastomer reinforcement 
characterized by consisting of a settling silica granulation object acquired by above-mentioned 
manufacture method. Hereafter, this invention is explained to details. 

[0008] A settling silica used for a manufacture method of this invention as a raw material can use 
a well-known settling silica as it is. Such a settling silica can be manufactured by well-known 



method. For example, when a sodium silicate aqueous solution and a sulfuric acid are used, 
according lo a neutralization reaction type shown below, a silica slurry is obtained, and when 
required subsequently to filtration, rinsing, and a desiccation pan, moderate grinding is 
performed and it is manufactured. 

Na2 0-nSi02+H2S04+H20 -> nSi02 and H20 **+Na2S04 

[0009] It is 60 micrometers or more in average grain size manufactured by above-mentioned 
process, and with a particle degrees of hardness [ 10-30g ] settling silica powder is used as an 
elastomer reinforcing filler until now. It is not desirable from effectiveness of an activity and 
productivity worsening [ average grain size ] by less than 60 micrometers, since relative bulk 
density as a original object is low, and relative bulk density as a granulation article not 
improving. In addition, although there is especially no maximum of average grain size, it is about 
1mm practical and is usually about 200 micrometers. Moreover, it is at best still more desirable 
that it is the range of 10-30g, and a particle degree of hardness has 15-good 25g. This range is 
crossed, when too hard, a particle of the granulation object of this invention method itself 
becomes hard, and distribution in rubber worsens. Moreover, when too soft, the amount of fines 
increases that a particle is soft even if it mixes two sorts, as a result destruction of a particle tends 
to break out. In addition, a particle degree of hardness is the value measured according to a 
method of JISK-6221 mentioned later. 

[0010] A roll application-of-pressurc granulation article which was 60 micrometers or more in 
mean particle diameter, and adjusted that which carried out crushing of the desiccation floe and 
carried out the particle size regulation, for example, a granulatio article which carried out spray 
drying, roll pressure, and a mill opening, and was manufactured as with a particle degrees of 
hardness [ 10-30g ] precipitate silica powder can use it suitably. 

[001 1] By the manufacture method of this invention, it is 60 micrometers or more in average 
grain size, and a granulation object is manufactured to the settling silica powder 100 with a 
particle degrees of hardness [ 10-30g ] section by mixing settling silica powder with an average 
grain size of 20 micrometers or less, and coming the five to 30 section. Since a settling silica 
with an average grain size of 20 micrometers or less cannot do a thing of relati ve bulk density 
which in two-sort mixing cannot fully fill a silica comrade's opening but can be satisfied as a 
granulation article if average grain size of 20 micrometers is exceeded, it is not desirable. 
Moreover, although there is especially no limit in a minimum of average grain size of a settling 
silica with an average grain size of 20 micrometers or less, from a practical viewpoint, it is about 



5 'micrometers. In a field and the elastomer field as which comparatively smooth surface states, 
such as agricultural chemicals, special paper, and an elastomer (hypoviscosity article), are 
required, silica powder currently used for a hypoviscosity type which thinks dispersibility as 
important can be used for a settling silica with an average grain size of 20 micrometers or less. 
Moreover, a silica of a big average grain size may be ground. 

[0012] moreover, a mixing ratio of settling silica powder with an average grain size of 20 
micrometers or less - since an opening between silicas is not fully filled and relative bulk 
density does not improve although product yield and productivity improve when a rate is the less 
than 5 sections, interlocking nature to an elastomer used as a policy objective and dispersibility 
worsen, as a result reinforcement engine performance is worsened. On the other hand, if it 
exceeds the 30 sections, product yield and productivity will worsen and an improvement also of 
transport made into the object and improvement in productivity will be impossible. When 
manufacturing a granulation object by mixing and corning settling silica powder with an average 
grain size of 20 micrometers or less in the range of the five to 30 section to it, even if it becomes 
high, transport and improvement in productivity are also improve and relative bulk density make 
into the object of a granulation article blends with an elastomer, interlocking nature, 
dispersibility, and reinforcement engine performance can acquire a good granulation object. A 
mixed rate of settling silica powder with an average grain size of 20 micrometers or less is the 
range of the ten to 25 section preferably. 

[0013] By manufacture method of this invention, it mixes at a predetermined rate and, 
subsequently the two above-mentioned sorts of settling silica powder is corned. The above- 
mentioned mixing can be performed with a conventional method. Moreover, if a granulation 
method is dry process, it will be acquired, and there is no limit. A granulation method is roughly 
divided and has three sorts, mixing granulation, a compulsive granulation, and a heat utilization 
granulation. It is desirable to use a compulsive granulation method especially in this invention. 
There is the knockout granulation method for using compression fomiing, screws, etc., such as a 
compression roll, a briquetting roll, and a making tablet, etc. among the compulsive granulation 
methods. It is desirable to use compression forming in this invention. 

[0014] Compression forming using a compression roll is explained below, A compacting 
machine using a compression roll is marketed as a roll type granulating machine. The operating 
conditions at the time of using two roll type (path 160mmphi, width of face of 60mm) making 
machines with a power of 3.7kW as a roll type granulating machine arc as follows. In addition, it 
is in a roll a slot, with [ smoothness, ] a wave, etc. First, a fine-particles raw material paid to an 



up hopper is pushed in between press rollers, being pressurized by revolution of a feed screw 
(0.75 W). Along with a roll revolution (15RPM), it is compressed, a particle becomes dense and 
**** rare ****** is formed in tabular. A reduction rate of a gap of a lower roll determines 
moulding pressure from an interlocking point, and specific gravity and reinforcement of a Plastic 
solid are determined. An oil hydraulic cylinder adjusts a pressure to the target pressure. 

[0015] By carrying out mixing granulation of two sorts of settling silicas by this invention 
method, dispersibility is good and, moreover, a good silica granulation object of processability, 
productivity, and rubber reinforcement nature is acquired. A settling silica used for a silica 
granulation object and its manufacture method of this invention method has desirably a good 
thing whose BET specific surface areas are 150-250m2 / g and whose oil absorption is 150- 
250ml / lOOg. Especially a well-known method is not restricted but a method of filling up an 
elastomer with a granulation object of this invention method can be adopted. For example, in 
kneading to organic solid rubber, such as SBR, it can cany out using a roll or a Banbury mixer. 

[0016] 

[Example] Hereafter, the example of this invention is explained. In addition, measurement of the 
object sex test of the particle degree of hardness of each example, dispersibility, processability, 
and an elastomer constituent and the object sex test (Mooney viscosity trial) of non-vulcanizate 
was performed by the method shown below* 

1) JIS of a particle degree-of-hardness measuring method carbon black particle degree-of- 
hardness measuring method It measured according to the hardness measuring method of K6221 
and a 6.3.3 granulation particle. 

2) Relativc-bulk-density fixed weight was slushed into the measuring cylinder, and it considered 
as the numeric value which read the numeric value at that time and was broken by weight. 

[0017] 

3) O and an ordinary thing were displayed by ** and the bad thing was displayed for what has 
the high productivity at the time of a productivity granulation by x. 

4) About a visual judgment and vulcanizate nature of a dispersibility vulcanized-rubbcr piece, 
the outstanding thing was displayed by O, and the ordinary thing was displayed by O. 



5) The workability at the time of a roll kneading activity and mixing nature were excellent, and 



O and a middle thing were displayed by ** and they displayed the bad thing for the outstanding 
thing by x, so that there were many amounts which processability relative bulk density can teach 
highly to one batch. 

6) Vulcanizate property (tensile strength) JIS It measured according to the method of examining 
K630L 

7) Tt measured with the L type rotor at the temperature of 125 degrees C using the Mooney 
viscosity Mooney viscometer (the Shimadzu make, SMV-200 mold viscometer). 

[0018] As opposed to examples t-3 and example of comparison 1 average grain-size 185 
micrometerm, 250g [/L ] relative bulk density, 200m 2 of BET specific surface areas / g, the 
particle degree of hardness of 19g, the oil absorption of 200ml / precipitate silica (trade name; 
nip seal AQ (Nipsil)) 100 lOOg section the nip seal AQ - grinding « average grain-size about 
18micromelerm, the precipitate silicas (precipitate silica A) 5, 20, and 30 of U5g/l of relative 
bulk density, or the 40 sections - a roll pressure type granulating machine (turbo industrial 
company make «) The test machine WF 230-80 is used. The roll gap of 2 J mm, the compression 
pressure of 0.5t/cm, And mixing granulation was carried out by roll rotational frequency 
15.6rpm, grain size was further adjusted to the range of 1mm - 5mm, and the with the relative 
bulk density 276 shown in a table 1 - 300 g/1, and a particle degrees of hardness [ 19-22g ] 
precipitate silica granulation object was acquired. In addition, feed of fine particles was carried 
out by 160ipm using the screw feeder of 60mmphi. The fine-particlcs speed of supply at this 
time was about 130 to 150 kg/hr. 

[0019] Subsequently, it is the granulation object 50 section obtained above, the styrene butadiene 
copolymer rubber (SBR1502; Japan Synthetic Rubber Co., Ltd. make) 100 section, and a 
vulcanizing agent, as the sulfur 2.0 section, the D(diphenylguanidine) 1 .2 section of marketing as 
a vulcanization accelerator, the DM(dibenzothiazyl disulfide) 0.8 section, and a vulcanization 
assistant - the zinc oxide 3 section and stearin acid the 1 section, the PEG(polyethylene 
glycol) #4000(produet made irom first heavy chemicals) 2 section was scoured further, using a 8 
inch roll as an activator, it kneaded at the temperature of 30 degrees C, and the rubber constituent 
was obtained (examples 1-3, example 1 of a comparison). Various object sex test was performed 
about the thing and vulcanizate (what was vulcanized for 10 minutes at 1 50 degrees C) which are 
not vulcanized about the rubber constituent of the four above-mentioned points, and the result 
was shown in a table 2 together with the processability assessment at the time of roll kneading. 



[0020] As opposed to example 4-6 average grain-size 85micrometenn, 220g [/I. ] relative bulk 
density, BET specific surface areal90m2/g, the particle degree of hardness of 16g, the oil 
absorption of 210ml / precipitate silica (trade name; nip seal (Nipsil) AQ-S) 100 lOOg section 
Nip seal AQ-S was ground, mixing granulation of the average grain size of about 18 
micrometers, the precipitate silicas (precipitate silica B) 5 and 20 of 127g/l. of relative bulk 
density, or the 30 sections was carried out like examples 1-3 using the roll pressure type 
granulating machine, grain size was further adjusted to the range of 1mm - 5mm 7 and the with 
the relative bulk density 285 shown in a table 1 - 290 g/1, and a particle degrees of hardness [ 20- 
21g ] precipitate silica granulation object was acquired. The acquired granulation object was 
kneaded by the same presentation as examples 1-3, and the rubber constituent was obtained 
(examples 4-6). Various object sex test was performed about the thing and vulcanizate (what was 
vulcanized for 10 minutes at 150 degrees C) which are not vulcanized about these rubber 
constituents, and the result was shown in a table 2 together with the processability assessment at 
the time of roll kneading. 

[0021] The nip seal AQ was independently adjusted on the same conditions as examples 1-3 
among the precipitate silicas used for two-sort mixing granulation in the two to example of 
comparison 4 examples 1-3, and the roll pressure type granulating machine adjusted grain size 
after the granulation (example 2 of a comparison). The precipitate silica A was independently 
adjusted on the same conditions as examples 1-3 among the precipitate silicas used for two-sort 
mixing granulation in the examples 1-3, and the roll pressure type granulating machine adjusted 
grain size after the granulation (example 3 of a comparison). The nip seal AQ was pulverized, it 
considered as mean-particle-diamcter lOmicroraeterm and the impalpable powder of S0g/1 of 
relative bulk density, and that which does not corn was obtained as a precipitate silica C 
(example 4 of a comparison). Using these silicas, the rubber constituent was obtained like 
examples 1-3, various object sex test was performed about the thing and vulcanizate (what was 
vulcanized for 10 minutes at 150 degrees C) which are not vulcanized about each rubber 
constituent, and the result was shown in a table 2 together with the processability assessment at 
the time of roll kneading. 



[0022] 




[0023] 
[A table 2] 




[0024] As for the granulation article of this example, dispersibility, processability, and tensile 
strength showed the value almost equivalent to the precipitate silica C of the example 4 of a 
comparison so that clearly from tables 1 and 2. This shows that distributed combination is carried 
out to homogeneity in a rubber constituent, although, as for the granulation silica of this 
invention, relative bulk density became large. Moreover, about, the productivity at the time of 
obtaining a granulation article, il turns out that the yield of one pass in a granulating machine is 
also further excellent, and the productivity in a total is also excellent, without the relative bulk 
density of the precipitate silica in front of a granulation becoming extremely small. 



[0025] 



[Effect of the Invention] According to this invention, it is good, and it hag the particle diameter 
more than fixed, and dispersibility required as an elastomer reinforcing filler and reinforcement 
nature can offer a precipitate silica granulation object with high particle reinforcement, and its 
manufacture method. Furthermore, according to this invention, the bulking agent for elastomer 
reinforcement which has the physical properties which were excellent as mentioned above can be 
obtained. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the bulking agent for elastomer reinforcement 
which consists of the manufacture method of the granulation object by mixing of two or more 
sorts of settling silicas, and a granulation object acquired by this manufacture method. 

EFFEKT OF INVENTION 



[Effect of the Invention] According to this invention, it is good, and it has the particle diameter 
more than fixed, and dispersibility required as an elastomer reinforcing filler and reinforcement 
nature can offer a precipitate silica granulation object with high particle reinforcement, and its 
manufacture method. Furthermore, according to this invention, the bulking agent for elastomer 
reinforcement which has the physical properties which were excellent as mentioned above can be 
obtained. 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^J'LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



